Anthranilic acid 1 was reacted with chloroacetyl chloride in dichloromethane containing triethylamine to yield 2-chloromethyl benzo [d] [1, 3] oxazin-4-one 2, which on treatment with aromatic amines yielded 2-(chloromethyl)-3-arylquinazolin-4(3H)-one 3. The latter on reaction with nitrogen nucleophiles such as ethyl piperidine-4-carboxylate, morpholine and piperidine-4-one in CH 3 CN containing K 2 CO 3 and catalytic amount of KI under refluxing conditions, gave 1-(4-oxo-3-aryl-3,4-dihydroquinazolin-2-ylmethyl)piperidine-4-carboxylic acid ethyl ester (4), 2-morpholine-4-ylmethyl-3-aryl-3H-quinazolin-4-one (5), 2-(4-oxopiperidine-1-ylmethyl)-3-aryl-3H-quinazolin-4-one (6) respectively. All the above reactions have been carried out under solvent-free conditions in the presence of PEG-400 by simple physical grinding in a mortar and pestle. The structures of all the new products obtained in the present work are supported by spectral and analytical data (IR, 1 H NMR and Mass spectroscopy).
Introduction
In recent years, considerable attention has been paid to reactions done under solvent-free conditions. 1, 2 One of the areas of central attention in this field includes reactions between solids. 3, 4 These reactions are not only of interest from an economical point of view, in many cases they also offer considerable synthetic advantages in terms of yield, selectivity and simplicity of the reaction procedure.
Quinazoline-4(3H)-ones are versatile nitrogen heterocyclic compounds, displaying a broad spectrum of biological and pharmalogical activities such as anti-fungal, 5 anti-tumour, 6 hypotensive, 7 anti-cancer, 8, 9 anti-HIV, 10 anti-inflammatory, 11 anti-bacterial 12 etc. Furthermore, quinazoline-4(3H)-ones substituted at 2 and 3-position derivatives play a pivotal role in the hypotensive activity. 13, 14 Several bio-active natural products such as febrifugine (7) and isofebrifugine (8) contain quinazolinone moieties with potential anti-malarial activity. Polyethylene glycol (PEG-400) 15 has been applied here as an efficient reaction medium for the preparation of quinazolinone derivatives containing nitrogen cyclic ring systems. PEG-400 is a biologically acceptable inexpensive polymer and an eco-friendly reagent. The PEG-400 is widely used in many organic reactions for conversion 16 of oxiranes to thiiranes, asymmetric aldol reactions 17 in presence of L-proline, cross-coupling reaction, 18 Baylis-Hillman reaction 19 and ring opening of epoxides. 20 We now wish to report here in synthesis of several newer derivatives of quinazolinones by incorporating different substituted aryl amines at 3-position and cyclic rings containing nitrogen nucleophiles such as ethyl-piperidine-4-carboxylate, morpholine and piperidine-4-one at 2-position of quinazolinone nucleus in solution phase and also under solvent-free conditions using PEG-400 by simple physical grinding with mortar and pestle. 
Results and Discussion
Anthranilic acid (1) was treated with chloroacetyl chloride in presence of triethylamine (TEA) in dichloromethane at room temperature to obtain previously reported 2-chloromethyl benzo[d] [1, 3] oxazin-4-one (2) . 21 The latter on treatment with m-anisidine in refluxing pyridine for 5-6 h, followed by simple processing resulted in the formation of 2-(chloromethyl)-3-(3-methoxyphenyl) quinazolin-4(3H)-one 3a 22 (i.e.3a, Ar = C 6 H 4 -3-OCH 3 ). Conversion of 3 to corresponding 4, 5, and 6 derivatives is favored in presence of KI. This is probably due to the fact, that in presence of KI, chlorine of 3 is initially replaced by iodine, and subsequent reaction of iodo derivative of 3 with the nitrogen nucleophile is facile.
Scheme 2
Alternatively, reaction of 3a with ethyl piperidine-4-carboxylate in presence of PEG-400 is carried out, in solid phase, by physical grinding in a mortar and pestle for ~8 min. (Table 1 , entry 3a) and subsequent work-up yielded product identical with 4a, obtained above, in all respects characterized by comparison with mp, IR data.
It was found that above reactions between 3a and ethyl piperidine-4-carboxylate did not occur in the absence of PEG-400 even after grinding mixture of solids for 3-4 hrs. Thus it appears that PEG-400 acts like a Crown ether and that is why the addition of KI makes the reaction much faster because PEG-400 enhances the neucleophilicity of the iodide ion and facilitating reaction between 3a and ethyl piperidine-4-carboxylate. Reaction between 3a and ethyl piperidine-4-carboxylate in solution phase and also under solvent-free conditions using PEG-400 as catalyst, has been found to be a general one and has been extended to other nitrogen nucleophilic substrates such as morpholine and pieridine-4-one and products thus obtained were assigned structures 5a and 6a respectively on the basis of their spectral data. Furthermore, reactions of ethyl piperidine-4-carboxylate, morpholine and pieridine-4-one are very general and have been found to occur with other 3 resulting in the formation of 4, 5, 6 (whose structures were assigned based on spectral data (Scheme 1, Table 1 ).
Conclusions
In summary, we have developed a simple and efficient method for preparation of new 4(3H)-Quinazolinone derivatives in solution phase and also under solvent-free conditions using PEG-400 by simple physical grinding in mortar and pestle at room temprature. Present protocol has several advantages, particularly solvent-free conditions, during work-up, water was used which is free from organic solvent (except product 4, which is liquid), fast reaction times, high yields, eco-friendly operational and experimental simplicity, readily available catalyst.
Experimental Section
General Procedures. Melting points were determined in open capillaries using Buchi melting point apparatus and are uncorrected. IR spectra were recorded on sample as diluted solutions (chloroform or carbon tetrachloride) in matched sodium chloride cells or as potassium bromide pellets with a Perkin IR spectrometer. Table 1 ).
Preparation of 4/5/6. General procedure under solvent-free
A mixture of powdered anhydrous K 2 CO 3 (4.14 g, 30 mmol, 3.0 eq), PEG-400 (10mol%), KI (0. 57 g, 3 mmol, 0.3 equiv) and ethyl piperidine-4-carboxylate/morpholine/piperidine-4-one (10 mmol, 1.0equiv) were taken in a mortar and ground with a pestle for few minutes. To this mixture, starting material 3 (10mmol) was added and the whole mixture was ground with pestle in the same mortar at room temperature for 7-15 min. The progress of reaction was monitored by TLC. After complete disappearance of starting material, mixture was treated with ice-cold water (50ml). Product separated was filtered, washed with water, and dried to obtain 5/6 ( Table-1) . Product 4 separated out as oil, which was extracted in to DCM, washed with water, and organic layer on evaporation gave pure 4 as residue (Scheme 1, Table 1 ). 
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